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(54) Clamshell throttle valve assembly 

(57) A combustion engine throttle valve includes a 
multipiece clamshell throttle body (11) which is divided 
along an axis of rotation of a throttling member sub- 
assembly (5), which may be placed within the throttle 
body (1 ) as one component. The throttle body (1 ) further 
includes a face sealing ledge (3) within the throttle 
body's air conduit (2), with the ledge being positioned 
so that the throttle plate (11 ) will be in contact with the 
ledge (3) when the plate is in the closed position, and 
such that the plate (11) pivots perpendicularly off the 
ledge when opening. The clamshell design permits 
greater use of lighter plastics in place of metallic com- 
ponents and minimises the number of parts through in- 
corporation of plastic injection moulding techniques. 
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Description 

[0001] The present invention relates to a throttle valve 
for an internal combustion engine. More particularly, this 
invention relates to a two-part clamshell throttle body s 
which permits a one-piece, drop-in-place method of as- ' 
sembling a throttling member subassembly. 
[0002] With advances in plastics technology, the au- 
tomotive industry continues to push for the use of plas- 
tics in place of metal. Aside from weight reduction ben- 10 
efits, plastics are generally more corrosion resistant 
than many metals. Also, plastic moulding techniques 
minimise complicated machining requirements and re- 
duce the required number of parts so that assembly is 
simplified and cost is reduced. ' is 

[0003] The throttle valve is one automotive compo- 
nent which traditionally is composed of many parts. Un- 
fortunately, the high precision relationship of these parts 
to one another, because of prior art configurations cou r 
pled with external environmental" factors, has limited 20 
their makeup to metallic compositions as opposed .to. 
plastics. The use of plastics was not practical clue to' 
manufacturing process limitations along with material.ri- . 
gidity and expansion concerns. 

[0004] Typical throttle valve designs include throttle 25 
bodies which are composed of a one-piece housing. 
This hinders the possibilities of simplifying the throttle 
valve manufacturing process since the throttle body's 
internal components (e.g., throttling member sub- . 
assembly) must be assembled around and into the throt- 30 
tie body on a piece-by-piece basis. Such assembly tech- ■ 
niques do not lead to a robust product and often create 
quality problems since it reduces the opportunities! to uti- 
lise injection moulded plastic technologies which serve 
to reduce the number of parts. * 35 

[0005] The present invention resolves this issue by 
providing a throttle body of a two-piece, clamshell de- 
sign. With the clamshell, the throttling member sub-as- 
sembly can be constructed independent of the throttle 
body housing. Once constructed, the throttling member 40 
subassembly can then be dropped in place. as one part. 
Without the clamshell design of "the present invention, 
pre-assembly and utilisation of injection moulded plas- 
tics for the throttling member subassembly would be se- 
verely limited. 45 
[0006] Combustion engine throttle valve art demands 
that air leakage through the valve be minimal in order to 
assure that established idle speeds are not erratic The 
trend of the automotive industry is directed towards fur- 
ther reducing engine idle speeds. The lower the idle , so 
speed, the smaller the idle air flow demand around the 
throttle valve. Therefore, concerns about air leakage 
through the throttle valve, in today's market, has be- 
come ever more enhanced.' 

[0007] Prior art has minimised air leakage by main- ss 
taining a high precision fit between the throttle body bore 
(walls of the air conduit) and the pivotal throttle plate 
when in the closed position. To achieve this high preci- 



sion, prior art has found it necessary to machine bore 
throttle bodies of cast aluminium and precision stamp 
throttle plates of a metallic composition. The necessary 
precision of this arrangement eliminates the opportunity 
to utilise plastics for the throttle body or the plate. 
[0008] To further reduce the already low leakage 
rates, prior art has found it necessary to decrease the 
plate's closed idle angle position. The reduction of this 
angle, however, has increased the chances of the me- 
tallic plate becoming wedged against the internal cylin- 
drical walls of the metallic throttle body as a result of 
misalignment or sludge build-up. To further explain, the 
plate's outer perimeter edge must conform to the inter- 
nal walls in order to minimise air leakage through the 
throttle body when the plate is in the closed position. In 
fact, the tolerance between the plate edge and the wall 
is often so tight that the plate scrubs or scratches the 
wall as it pivots to an open position. If the scrubbing is 
excessive, the plate can become wedged in the closed 
position. The smaller the plate angle, or degree off-set, 
at closure, the greater the chances are of excessive 
scrubbing. Currently, sticking throttle valves, in the 
closed idle position, is a warranty concern with throttle 
valve assemblies. With past throttle body designs, a 
throttle plate with a zero degree off-set at closure was 
not advisable. 

[0009] In- a throttle valve assembly embodying the 
present invention, the wedging problems of prior are re- 
solved by utilising a face sealing ledge. The high preci- 
sion requirement between the plate's outer perimeter 
edge and the throttle body internal wall is eliminated be- 
cause the plate edge no longer requires the surface of 
-the tangentialiy positioned internal wall to minimise air 
leakage, but instead utilises a parallel plane seating ar- 
rangement where the plate makes contact with the seat 
when in the closed position and pivots open, in a per- 
pendicular direction, off of the seat. That is, when the 
plate pivots open, it lifts perpendicularly off of it's near 
zero leakage sealing surface instead of scraping along 
the interior walls of the throttle body. 
[0010] Relying on the face sealing ledge to create a 
near zero air leakage rate is superior to relying on the 
longitudinal, surfaces of the internal throttle body walls 
because it further limits air leakage necessary for to- 
day's slower idle speeds, and it eliminates the number 
one product warranty concern for throttle bodies, that of 
plate wedging. 

[0011] French patent 2,606,115 displays a butterfly 
valve where the shell is divided along the shaft cen- 
treline. However, journals and spindles are utilised for 
end-play limitation and no mention is made of pressed 
on bearings as taught through this invention. Also, the 
two shell pieces of the prior art do not incorporate the 
concepts of a face/ledge seal, zero leakage, or zero 
plate angle as does the present invention. Instead, the 
prior art continues with the utilisation of an idle stop 
screw. 

[0012] German patent 5,687,691 shows a plastic 
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throttling member iever arm which is made of plastic and 
formed about the end of a metallic shaft utilising a slot 
as a means to resist torsion forces. No mention is made 
of a tang in place of the slot, nor is any mention made 
of a "slot-free" throttling shaft as taught through the s 
present invention. 

[0013] This invention provides a throttle valve assem- 
bly for use in an internal combustion engine having an 
air conduit with a longitudinal axis. The conduit is de- 
fined by a clamshell throttle body comprising an upper io 
half and a lower half with a mating surface of the upper 
half and the lower half being in a common mating sur- 
face plane which is perpendicular to the longitudinal ax- 
is. - 

[0014] The throttle valve assembly "also contains a "fs 
one-piece, drop-in-place throttling member subassem- 
bly containing a throttle shaft having an axis of rotation - • 
perpendicular to the longitudinal axis and where the axis 
of rotation is contained within the mating surface plane; 
a throttle plate mounting slot that radially pierces the 20 
throttle shaft, lies along the axis of rotation, and is ap- 
proximately centred axially on the throttle shaft; a first 
bearing and a second bearing for pivotally mounting the 
throttle shaft to the throttle body: and a throttle plate 
mounted through the throttle plate mounting slot. - 25 
[0015] The throttle shaft further comprises a first end 
and a second end, with the ends defining those portions 
of the throttle shaft which extend axially beyond the first 
bearing and the second bearing and the second end 
having a groove and a tang The throttling member su- 30 
bassembly further including an injection moulded plastic 
throttling member lever secured to the second end to 
respectively provide an axially and torsionally rigid throt- 
tle shaft and throttling member lever connection. 
[0016] The throttling member subassembly's throttle 35 
plate may also be formed of injection moulded plastic 
wherein the plastic is deposited within the throttte plate 
mounting slot such that the throttle plate is not free to 
rotate with respect to the throttle shaft. In addition, the" 
plate mounting slot can be replaced with a planar defor- '*o 
mation of the throttle shaft's circumference at the axial 
location of the throttle plate, thereby creating a slot-less 
form of the throttle shalt. Taking the injection- moulding - 
feature one step further, the throttling member sub- 
assembly's throttle shaft, throttle plate, and throttling **s 
member lever can be made of one plastic part.-' 
[0017] As previously stated, the throttle valve assem- 
bly contains a throttle body having an internal surface 
located about the longitudinal axis with the internal sur- 
face defining an air conduit. The throttle body also hav- so 
ing two opposed coaxial bores in communication with 
the conduit and perpendicular to the longitudinal axis 
where the bores are formed by two sleeve -shaped 
shoulders. The throttle valve assembly further includes 
the throttle plate having a top and bottom face located ss 
within the throttle body with the throttle plate* adapted to 
rotate from a closed position that obstructs the air con- '• 
duit flow, to an open position, with the throttle plate piv- 
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oting about an axis of rotation which is aligned and cen- 
tred with the coaxial bores. The throttle body has two 
opposed, coaxial, face sealing ledges defined by the in- 
ternal surface of the throttle body, with each face sealing 
ledge extending approximately 180 degrees about the 
inner surface of the air conduit, and with the ledges be- 
ing positioned in opposing axial directions such that 180 
degrees of the periphery of the throttle plate top face 
and 180 degrees of the periphery of the throttle plate 
bottom face rest on the face sealing ledges when the 
throttle plate is in the closed position. 
[0018] This invention further provides a method of 
making the throttle valve assembly by dropping-in-place 
the throttling member subassembly into the throttle body 
as one component. "This is done by first providing the 
throttle body in two sections identified as a throttle body 
upper half arid a throttle body lower half , with a dividing 
plane defining an axis of rotation for the throttling mem- 
ber subassembly, which axis of rotation is perpendicular 
to a longitudinal axis. The throttling member subassem- 
bly, including the throttle shaft, the throttle plate, the 
throttling member lever, a first bearing, and a second 
bearing is then dropped-in-piace. The final step is se- 
curing the two throttle body halves about the throttling 
member subassembly. 

[0019] The throttling member subassembly can be 
made in a variety of ways. A preferred method is to in- 
jection mould the throttle shaft, the throttte plate, and 
the throttling member lever as one plastic piece. The 
plastic must therefore be formed about the first bearing 
and the second' bearing in one injection moulded oper- 
ation. A second method of making the throttle valve as- 
sembly entails pressure fitting the first bearing and the 
second bearing to a metallic throttle shaft, as opposed 
to plastic, prior to plastic injection moulding of the throt- 
tling member lever to the second end of the metallic 
throttle shaft. ■ - 

[0020] The present invention has several advantag- 
es. The complexity of the manufacturing process is re- 
duced by increasing symmetry, by reducing the number 
of required parts, and, where possible, by decreasing 
the number of varying parts. In addition, known warranty 
concerns, such as sticking throttle plates when in the 
closed position, are resolved. 

[0021] The invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which: 

FIG. 1 is a three dimensional view of a throttle valve 

according to the present invention; 

FIG. 2 is a three dimensional exploded view of FIG. 

FIG. 3 is a plan view of the throttle valve of FIG T; 
FIG. 4 is a cross sectional view of the air conduit 
and throttle plate depicting a face sealing ledge ac- 
cording to the present invention; 
FIG. 5 is a cross sectional view of a typical throttle 
body without the face sealing ledge depicted in FIG. 
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4, without the moulded throttling member lever de- 
picted in FIG. 6, and where the view is rotated 90 
degrees from that of FIG. 4; and 
FIG. 6 is a partial cross sectional view showing the 
attachment of a throttle shaft to a plastic throttling 5 
member lever according to the present invention. 

[0022] As shown in Figs. 1 and 2, a throttling valve 
assembly comprises throttle body 1 with internal surface 
21 defining air conduit 2 positioned about longitudinal to 
axis 4. Throttling member subassembly 5 (see Fig. 2) 
has throttling member lever. 6. 

[0023] Throttle body 1 comprises first sleeve shaped 
shoulder 12 and second sleeve shaped shoulder 13 
(see Fig. 1) defining first coaxial bore 34 and second is 
coaxial bore 35 (see Fig. 2) which are opposed and in 
communication with air conduit 2. First. and second co- 
axial bores 34 and 35 also house and support throttling 
member subassembly 5 along axis of rotation 10. Axis 
of rotation 10 is perpendicular relative to longitudinal ax- 20 
is 4. 

[0024] Throttle body 1 , as depicted in Fig. 2, compris- 
es two parts, throttle body upper half 7 and throttle body 
lower half 8. Thus, it can be said that they combine to 
form a clamshell. Upper half 7 may also be identified as '25 
an air intake conduit. 

[0025] Throttle body upper half 7 and throttle body 
lower half S are preferably identical and are formed so 
that throttle member subassembly 5 may be dropped- 
in-place complete with first bearing 18 and second bear- 30 
ing 19 (see also Fig. 5). Bearings 18 and 19 may com- 
prise anti-friction bearings, or bushings, previously po- 
sitioned or moulded onto throttle member subassembly 
5. ' 

[0026] Throttle body halves 7 and 8 each, have a 35 
number of mating extension armatures 20 (see Fig. 2). 
These armatures 20 each have one or more holes which 
propagate through both halves 7 and 8 for purposes of J 
securing throttle body 1 to a mounting bracket (not* 
shown) while holding halves 7 and 8 together An alter- 40 
nate approach in securing halves 7 and 8 together is by 
providing a "snap together" connection (not shown) for 
purposes of simplifying assembly. 
[0027] Internal surfaces. 21 ; of throttle body halves 7 
and 8, each define lace, sealing ledges 3 (see Figs. 2 45 
and 4). Face sealing ledges 3 tangent ia I ly extend ap- 
proximately 1 80 degrees about internal surface 21 , be- 
ginning and ending near axis of rotation 10. When 
halves 7 and .8 are mated, the resultant sealing ledges 
are in a coaxial opposed position and contained within so 
parallel planes. The distance between the parallel 
planes is defined by the approximate thickness of throt- 
tle plate 11. The throttle plate, as shown in Figs. 3 and 
4, has top surface 14 and bottom surface 15, where 180 
degrees of the peripheral top surface rests on face seal- ss 
ing (edge 3 of throttle body upper half 7 and approxi- 
mately 180 degrees of peripheral bottom surface 15 
rests on sealing ledge 3 of throttle body lower half 8, 
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when throttle plate 11 is in the closed position. 
[0028] As shown in Fig. 4, throttle plate 11 pivots from 
a closed position, such that it perpendicularly lifts off 
from face sealing ledges 3 and continues to a full open 
position where it makes physical contact with upper lon- 
gitudinal shelf pair 36 and lower longitudinal shelf pair 
37. Longitudinal shelf pairs 36 and 37 are positioned so 
that when throttle plate 11 is placed in the full open po- 
sition, air travel resistance through air conduit 2 is min- 
imised. When throttle plate 11 is in thefullopen position, 
throttle plate top face 14 contacts upper longitudinal 
shelf pair 36, shown in Fig. 4. In unison, throttle plate 
bottom face 15 makes direct-contact with the lower lon- 
gitudinal shelf pair 37. 

[0029] As noted above, throttle body 1 also includes 
first sleeve shaped shoulder 12 and second sleeve 
shaped shoulder 13 which are opposing, coaxial, and 
normal to longitudinal axis 4. Referring to Fig. 5, shoul- 
ders 1 2 and 1 3 form first bearing pocket 40 and second 
bearing pocket 41, respectively. As shown in Fig. 2, 
shoulders 1 2 and 1 3 each contain three annular surfac- 
es: outer annular surfaces 30; outer annular surfaces 

31 of first and second bearing pockets 40 and 41: and 
inner annular surfaces 32 of first and second bearing 
pockets 40 and 41 . These annular surfaces 30, 31 and 

32 are concentric about axis of rotation 1 0. First and sec- 
ond bearing pockets 40 and 41 house first bearing 18 
and second bearing 19, respectively, of throttling mem- 
ber subassembly 5. Anti-friction bearings may be inter- 
changed with the bushings. 

[0030] Sleeve shaped shoulders 12 and 13 are also 
concentric about axis of rotation 10, and are bisected by 
the divisional plane of upper and lower throttle plate 
halves 7 and 8. Bisection of first and second sleeve 
shaped shoulders 1 2 and 1 3 is required so that throttling 
member subassembly 5 may be dropped-in-place with 
bearings 18 and 19 pre-positioned and pressed onto 
throttling member subassembly 5, as opposed to the 
bearings being pressed into the throttle body housing. 
[0031] Referring to Fig. 2, throttling member sub- 
assembly 5 includes throttle shaft 9, first bearing 13, 
second bearing 19, throttle plate 11 , and throttle mem- 
ber lever 6. As previously stated, throttling member su- 
bassembly 5 comes pre-assembled so that it may be 
placed within either throttle body half 7 or 8 as one com- 
ponent. Throttle shaft 9, as shown in Figs. 5 and 6, in- 
cludes: plate mounting slot 27 (Fig. 5); plurality of 
threaded set screw holes 28 (Fig. 6); first end 1 6 having 
first end tang 23 and first end groove 25 (Fig. 6); and 
second end 17 (Fig. 6) having second end tang 24 and 
required second end groove 26. First and second end 
groves 25 and 26 may also take the form of a slot or 
perforation. 

[0032] For simplicity of manufacturing and assembly, 
throttle shaft 9 may be symmetric, beginning at its axial 
centre point and extending outward in both opposing di- 
rections. 

[0033] Plate mounting slot 27 must propagate along 
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the axial centre of throttle shaft 9, and penetrate radially 
through shaft 9 so that it may receive throttle plate 11. 
This plate is then secured utilising plurality of set screws 
29 so that the plate itself does not become misaligned 
from longitudinal axis 4. An alternative means of con- 
necting plate 1 1 to shaft 9 is by producing a plate of plas- 
tic, wherein the plastic is injection moulded about, and 
partially encapsulates, shaft 9. This encapsulation 
would be limited to an axial length of shaft 9 housed with- 
in air conduit 2. In order for throttle plate- 9 to form a 
torsion bond with the shaft, this same plastic must mould 
within plate mounting slot 27 and the unused plurality of 
threaded set screw holes 28, should they exist. This 
moulding process would occur prior to dropping-in- 
place of throttling member subassembly 5. 
[0034] Torsionally secured to throttle shaft first end 1 6 
may be a sensor such as a rotational position sensor. 
This sensor may or may not require first end groove 25 
which could be utilised to eliminate axial movement of 
the sensor along Ihrotlie shaft 9. 

[0035] Throttling member lever 6 is torsionally and ax- 
ially secured to either typical throttle shaft second end 
44 (Fig. 5), or, and specific to this invention, throttle shaft 
second end 1 7 (Fig. 6). Typically a metallic second end 
44 is crimped to a metallic lever, as shown in Fig. 5. How- 
ever, utilisation of throttle shaft second end groove 26 
and second end tang 24, would permit the moulding of 
a plastic throttling member lever 6 about throttle shaft 
second end 17, see Fig. 6, where the plastic encapsu- 
lates both groove 26 and tang 24. Use of tang 24; as 
opposed to an end slot, is also specific to this invention, 
and enables the moulding of plastic lever 6 about me- 
tallic shaft 9 without worry of differing expansion coeffi- 
cients. This moulding concept, combined with the elim-' 
ination of slots, may be extended to that of mounting 
plastic throttle plate 11. That is, plate mounting slot 27 
and a plurality of threading set screw holes 28 can be 
replaced with a mere distortion of throttle shaft outer ra- 
dial surface 33. This distortion should be limited to the 
location where plate 11 is" moulded to shaft 9, and must 
be severe enough so as to withstand the torsion forces 
of the air intake. With this accomplished, throttle shaft 9 
is free of any machined slots. 



Claims 

1 . A throttle valve assembly for use in an internal com- 
bustion engine, comprising: 

an air conduit (2) having a longitudinal axis (4); 
a clamshell throttle body (11), defining the air 
conduit (2), with said throttle body having an 
upper half (7) and a lower half (8) and with mat- 
ing surfaces of said upper half and said lower 
half being in a common mating surface plane 
which is perpendicular to said longitudinal axis; 
and 
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a one-piece, drop-in-place, throttling member 
subassembly (5) comprising: 

a throttle shaft (9) having an axis of rotation 
s perpendicular to said longitudinal axis (4) 

with said axis of rotation being contained 
within said mating surface plane, and with 
said throttle shaft (9) further having a throt- 
tle plate mounting slot (27) which radially 
10 pierces said throttle shaft (9), lies along 

said axis of rotation, and is approximately! 
centred axially on said throttle shaft; 
a first bearing (18) and a second bearing 
(1 9) carried upon the throttle shaft (9). for 
75 pivotaliy mounting the throttle shaft (9) to 

throttle body (1 j; and 
a throttle plate (11 )' mounted through said 
throttle plctte mounting slot. 

20 2. A throttle body as claimed in Claim 1, wherein said 
upper half and said lower half have substantially the 
same configuration. 

3. A throttle body as claimed in Claim 2, wherein said 
25 upper half and said lower half each contain a plu- 

rality of mating fastening armatures, with each of 
said armatures containing one or more mating 
mounting holes to secure said throttle body to a 
mounting structure. " 

30 

■ "4. A throttle valve as claimed in Claim 1 . wherein said 
throttle shaft comprises a first end and a second 
end, with said' ends being defined by those portions 
of said throttle shaft which extend axially beyond 

35 said first bearing and said second bearing, and with 
said second end having a groove and a tang, with 
said throttle shaft further comprising an injection 
moulded plastic throttling member lever secured to 
said second end to respectively provide an axially 

40 and torsionally rigid throttle shaft and throttling 
member lever connection. 

5. A throttle valve assembly as claimed in Claim 4, 
wherein said first end has a groove and tang which 

45 are substantially identical to said groove and said 
tang of said second end such that said throttle shaft 
is symmetrical about its midpoint. 

6. A throttle valve assembly as claimed in Claim 1, 
50 wherein said throttle plate is formed of injection 

moulded plastic, wherein the plastic is deposited 
within said throttle plate mounting slot such that the 
throttle plate is not free to rotate with respect to the' 
throttle shaft. 

55 . • .■-•■* 

7. A throttle valve assembly for use in an internal com- 
bustion engine, comprising: 
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a throttle body having an internal surface locat- 
ed about a longitudinal axis, with the internal 
surface defining an air conduit and with said 
throttle body having two opposed coaxial bores 
in communication with said conduit and with s 
said bores being perpendicular to said longitu- 
dinal axis, wherein the bores are formed by two 
sleeve shaped shoulders'; 
a throttle plate having a top and bottom face, 
located within said throttle body with said throt- to 
tie plate -being adapted to rotate from a closed 
position that obstructs .said air conduit, to an 
open position, with said. throttle-plate pivoting 
about an axis of rotation which is aligned and 
centred with said coaxial bores; and is 
two opposed, coaxial, face sealing ledges de- 
fined by said internal surface' of said throttle 
body with each of said face sealing ledges ex- 
tending approximately 180 degrees about the 
inner surface of the air conduit, and with said 20 
ledges being positioned in-opposing axial direc- 14. 
tions such that 180 degrees of the periphery of. 
said throttle plate top face-and ; 180 degrees of \ 
the periphery of said.throttle piate bottom-face 
rest on said face sealing lodges when said- 25 
throttle plate is in the closed position. 

A throttle valve assembly as claimed- in Claim ?; 

wherein the throttle body is made of plastic. 

30 

A throttle valve assembly as claimed in Claim 7, 
wherein the throttle body halves each contain lon- 
gitudinal shelves which are positioned in coaxial op- 
position within the throttle body and which limit 
movement of the throttle plate in the wide open 35 
throttle position. 



bearing; and 

coupling said throttle body upper half and said 
: throttle body lower half about said throttling 
member subassembly 

A method 'of making a throttle valve assembly as 
claimed in Claim 11- wherein said throttle body up- 
per half and said throttle body lower half snap to- 
gether, thus forming two.sleeve shaped shoulders 
about a throttle shaft first end and a throttle shaft 
second end of said throttling member subassembly 

13. A method of making a throttle valve assembly as 
claimed in Claim 11 , wherein said throttle body up- 
per half and said throttle body lower half are sonic 
welded together, thus forming two sleeve shaped 
shoulders about a throttle shaft first end and a throt- 
tle shaft second end of said throttling member sub- 
assembly. ~ . " 



A method of making a throttle valve assembly as 
claimed in Claim 11, wherein said throttle plate is 
formed of injection moulded plastic, rigidly mounted 
about a planar deformed surface of said throttle 
shaft. 



10. 



A throttle valve assembly as claimed in claim 7, 
wherein the air conduit cross sectional area and 
corresponding throttle plate are of a rectangular ' 40 
shape. 



11. 



A method of making a throttle valve assembly by" 
dropping-in-place a throttling member subassem- 
bly into a throttle body as one component, compris- 45 
ing: 



providing said throttle* body in two sections, 
comprising a throttle body upper half and a 
throttle body lower half, with a dividing plane 
defining an axis of rotation for the throttling 
member subassembly, which axis of rotation is 
perpendicular to a longitudinal axis of an air 
conduit through the throttle body; 
dropping-in-place the throttling member sub- 
assembly comprising a throttle shaft, a throttle 
plate, a throttling member lever moulded onto 
said throttle shaft, a first bearing, and a second 
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FIG. 3 




FIG. 4 
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(57) A combustion engine throttle valve includes a 
multipiece clamshell throttle body (11) which is divided 
along an axis of rotation of a throttling member sub- 
assembly (5), which may be placed within the throttle 
body (1 ) as one component. The throttle body (1 ) further 
includes a face sealing ledge (3) within the throttle 
body's air conduit (2), with the ledge being positioned 
so that the throttle plate (11 ) will be in contact with the 
ledge (3) when the plate is in the closed position, and 
such that the plate (11) pivots perpendicularly off the 
ledge when opening. The clamshell design permits 
greater use of lighter plastics in place of metallic com- 
ponents and minimises the number of parts through in- 
corporation of plastic injection moulding techniques. 
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